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In the Specification 

A provisional application Serial No. 60/260 f 282 was filed on 
January 8, 2001. The attached non-provisional application claims 
priority under 35 U.S.C. Section 119(e) from this earlier filed 
provisional application. The provisional application was the 
translation of a German patent application. The translation 
contained a number of awkward phrases and was not in proper form 
for review by the United States Patent and Trademark Office. For 
example, the one figure was not specifically referred to in a 
separate section of the application. In addition, a substantial 
number of minor changes were made to the text of the application to 
put it in proper condition for review by the United States Patent 



and Trademark Office. Attached as Exhibit A is a copy of the 
provisional application with the modifications made to that 
application noted on the pages in handwriting. A clean copy of 
that application is the original, non-provisional application that 
is being filed with the United States Patent and Trademark Office 
on this date. No new subject matter is introduced by any of the 
amendments to the specification. 

In the Claims 

All of the claims that were filed with the provisional 
application are cancelled and replaced by new Claims 1-24, which 
are included with the attached non-provisional application. 

CONCLUSION 

The applicants believe that the application is in condition 
for review by the United States Patent and Trademark Office. If 
there are any questions, please contact applicants' counsel. 
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Plate -shaped pressed bodies 



The invention relates to plate-shaped pressed bodies (wafers) 

pT<^p <MT<ejsl -Pr&fc?— ■ 

• efi - the te^sjrg— of-an inorganic sorbent and a binder, having a 
thickness of less than 700 /zm, which are characterized by a 
high mechanical strength and a low brittleness and which are 
capable of effectively absorbing inorganic and organic gases 
or vapors . 

The manufacture of pressed bodies, in particular of tablets, 
on the basis of zeolites and binders is known. Thus, according 
to JP-A-61 15 5216, zeolite tablets are prepared by mixing a 
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zeolite, a binder and a lubricant, and extruding the mixture. 
These are - obviously tablets with the same dimensions in all 
directions . 

From JP-A- 56 OS 3818 the manufacture of zeolite tablets for 
use as gas adsorbents is known* powdered and dried (at 105 to 
110 °C) zeolite, is mixed with 8.1% by weight of bentonite 
powder andy^is kneaded with a 4% aqueous urea solution. The 
mixture is^abletted, dried and calcined at 510°C. The 
xncrease of the compressive strength/is caused by the urea 
content . 

assss 

Q From JP-A- 55 16 5144 it is known to knead zeolite powder for 

4 s5 cooling aggregates in powder form with bentonite and water, .J&er 

•IT *-e xtrud<r /the mixture to form round particles with a 

Jj diameter of 0.8 to 10 ^m. 

According to JP-A-55 10 4913, zeolite in the Na-form is mixed 
y= with 25% by weight clay, kneaded with water, extruded, 

D calcined at 650°C, immersed in a calcium chloride solution, 

^ washed, dried at 110°C and activated at 400°C. The tablets are 

fy used as drying agents. 

According to JP-A-46 03 2572, zeolite powder is mixed with 
kaolin and Na- (or NH4- } -hydroxy ethyl cellulose, shaped, dried 
and calcined at 650°C, in order to increase the strength of 
the zeolite tablets. 

According to JP-A-21 44 121, deodorants- are obtained by 

extruding zeolite powder or granules with calcium chloride or 

I -then 
bentonite and water* wh ere a f ter £he mixture is A tabletted and 

the - fe - ablets a-3~e calcined. 

According to JP-A- 63 21 8234, drying agents are prepared by 
extruding a mixture of microporous particles (e.g. gypsum, 
cement, ceramic powder) and an inorganic or organic filler, 
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such as CaCl2, LiCl, Bentonite, zeolites, PVA or other water- 
soluble polymers. The mixture is tabletted and subsequently 
hardened. 



According to JP-A-60 132 643 , zeolite tablets are prepared as 
drying agents using 20% sepiolitle asAbinder. The mixture is 
kneaded with water, tabletted, dried at 150°C and calcined at 
550 °C. The tablets have an improved drying efficiency as 
compared to bentonite tablets. 

The prior art tablets are unsuitable for t he- a pp 1 i c a t i on in a 

narrow space and under mechanical stresses, because they are 

too thick and too heavy and have -er too low/*sorption -g&wear f or 

, bCtSe-A on 

-^noxious gases and vapors (r e l ated to mass and, surface) . With 
the methods and mixtures according to the prior art, -fe-err 
brittle pressed bodies obtained which crumble, in 

particular after calcining. 



It is known that electroluminescent devices function - without 
- problem . over a long**- period of time only if a drying agent is 
present. -^nTtstc duo'^^^'TEe the electrodes, in 

particular the cathodes, « o v , g. with respect - to moisture 
(cathodes^consist of Ca or Mg alloys) . Theref ora^^hese 
devices are sealed as efficiently as possible under a 
protective gas. 

The use of a moisture absorber in an electroluminescent device 

. _ , , rrvoistui-e-. absorbe r 

is disclosed in EP 500 382 A2 . The drying ^gejaCin the form of 

a powder or small spheres ^t-s applied to a black silicone 

resin coating. According to the preferred embodiment, the 

drying agent is contained in a gas-permeable bag. 



Likewise, US-A-5 , 882 , 761 discloses the use of a drying agent 
in an electroluminescent device. The preferred drying agent is 
BaO. oJso tV** VcL+eyv^ /v/o. S,S9t,37? oj/iteJ^ d th^Usas 

q_ coat * -for ^e- u^ttK rvw^ro i ^oJerorx i& d<2-vi^ dcr^ rts> 1 <j 
0^ c{e.s*ec^n+ po^d^v fele^U-A u^it^ bidder. 
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The sorbents known from the above-mentioned documents have the 
disadvantage that they can only absorb water vapor. The 
cathodes, however, can other gases as well, 

which gases^Ge^^ormed when the epoxy resin used for sealing 
is cured (ammonia, liquid amines) . In addition, the 4 ffoct of 
oxygen/u^esult^ in a failure of the luminescent elements 
(oxidation of the cathode) . 

obtOTi to provide 

i - the bacio . &€ an 

icK Cure-* -HVi-A, 

inorganic sorbent and an inorganic binder -war feh a - very «¥ta5-x 
■ r thicknes s (less than 700 /zm)* which, ~is spite of - fereir* crr^¥l ' 

$±&&s- f have high strength and, which therefore ^ — ±n- 
cfia ^fe-i cule tf r may be incorporate<i^^E*electronic elements which 

only have limited space available* and which may bo expos e d- , t o* 

shock^ f c . g"f ~~electronic displays in automobiles and mobile 

telephones/. 

invention oolvco this - probAcm 
sed bodies ( WaT e r &) s -oar- the ba.^3 
sorbent and a binder, having a thickness of less than 700 fim, 
which are^<s btained ±>y A compressing a mixture comprised of -©as- 
-€ o n taiB^§- at least one inorganic sorbent, at least one binder 
and optionally water and a compression aid, at a pressure of 
at least 70 MPa; wherein-*** the mixture^Si^ weight ratio of 
dry sorbent to dry binder 4ns- between about 4 and 0*7 and 4r£re 
water content of the mixture, measured at 160°C, between 
about 8 and 20%; and calcining the resulting g^een pressed 



The present invention oolvoo this -pra^m by providing plate- 
shaped pressed bodies -baais— an inorganic 



bodies at temperatures of at least 500°C, until the water 
content is * 



removed. 



The pressed bodies (wafers) according to the invention have a 
high strength, a low brittleness, a high sorption rate and 
high sorption capacities -white having - a low mass. They exhibit 
"unly -a" low thermal expansion, are not abraded and may be 
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easily colored by the addition of pigments during manufacture. 



The pressed bodies according to the invention may be produced 
in automatic processes in large numbers per unit time. They 
may be easily handed and may, for instance, be removed from a 
storage container by so called "pick-and-place" machines, and 
inserted in an electronic device. 

The pressed bodies according to the invention are capable of 
absorbing othcr r gases (ammonia, amines, oxygen) in addition to 
water vapor. Since they have a high sorption capacity, the 
electronic device into which they are to be inserted does not 
have to be completely sealed air-tight, i.e. the diffusion 
rate for water vapor into the device can be greater than zero. 
Moreover, the choice of a suitable material for sealing the 
device (e.g. an epoxy resin), is facilitated, as the critical 
time in which the said material used must have reached its 
final and lowest permeability for water vapor can be prolonged 
by the use of the wafer. 

Preferably, the inorganic sorbent is a natural or synthetic 
zeolite. However, other sorbents, such as amorphous silica or 
aluminium hydroxide, or mixtures of two or more sorbents, may 
also be used. 

In general, any binder which is. deem e d suitable by a person 
skilled in the art may be used asAbinder. Preferably, a 
sfl^ee^sa clay, especially bentonite, ■ will be used as^binder. 
Moreover, the use of other inorganic binders as aluminium 
oxide -hydroxide (pseudo-Boehmite) , is ^a^^e^ Howe^gT7 
Organic binders based on carbohydrates or proteins may also be 
used, for instance starch, cellulose derivatives (such as CMC 
or CEC) , casein, °£)u€ aloo synthetic polymers, such as PVA, PVP 
or polyphenols or tannin-containing binders (quebracho) . Also, 
mixtures of different binders may be used. 



By the addition of the bentonite to the zeolite, the sorption 
capacity of the latter is surprisingly not reduced. In fact, a 
synergistic effect can be observed, i.e. the sorption of water 
vapor by the mixture is far less reduced aa coul-d r be expected 
by $&ek calculation^ jbcLsexi ©rv -f'^ pe^cWc*^ o-P Tk«~ b^^^ i7 
GuddeA fke~ c**nf>c>3 i, V i * 

The thickness of the wafers is preferrably about 200 to 400 
fim, its binder content is preferrably about 40 to 50% by 
weight . 



The invention also relates to a process for preparing the 
pressed bodies as defined above, which process is character- 
ized in that a mixture comprised of or containing at least one 
inorganic sorbent, at least one binder and optic>n&lly water 
and compressing aids is compressed at a pressure of at least 
about 70 MPa, wherein in the mixture the weight ratio of dry 
sorbent to dry binder is between about 4 and 0*7 and the water 
content of the mixture, measured at 160 °C, is between about 8 
and 20%; and calcining the resulting ^groon- pressed bodies at 
temperatures of at least about 500°C until the water content 
i s largely removed . 

It has been found that by this process results in particularly 
advantageous pressed bodies with excellent physical and 
chemical properties. Especially advantageous pressed bodies 
are obtained at a mixing ratio of dry sorbent to binder in the 
initial mixture between about 1*5 and 1. 



The desired water content of the mixture may be adjusted via 
the water content of the components (sorbent, binder) and/or 
addition of water. 



The A- zeolite preferably used as a sorbent is available in 
powder form and has a moisture content of about 10 to 22%. 
The bentonite preferably used asAbinder is available in powder 
form with a water content of about 10 to 20. The bentonite 



used has a montmorillonite^content of preferably more than 
80%, based on-^ie- dry ^^fce-. The preferred compression aids 
are fatty-acid salts of a divalent or trivalent metal, such 
as calcium, magnesium or aluminium stearate. 

It has been found that the best results may be obtained 4*5- ~> 
compression of the mixture to pressed bodies if the mixture 
does not comprise larger amounts, i.e. not more than about 
15%, preferably not more than about 8%, in particular 0% of 
particles > 250 /xm, preferably > 200 /xm, and in particular 
> 150 /xm, and if the majority of the particles, i.e. at least 
50%, preferably at least 60%, is larger than about 45 /xm. 

According to a preferred process #ea^*n*r, the zeolite and 
bentonite powders are mixed in the desired ratio with a 
sufficient amount of water to allow granulation of the 
mixture. Preferably, an intensive mixer is used herein. The 
amount of water which feere-^be-fee added depends on the mixing 
ratio of zeolite and bentonite as well as the colloid chemical 
properties of the bentonite used and may be easily determined 
by an artisan. After granulation, the mixture is adjusted or 
dried, respectively, to a water content of about 8 to 20%, the 
water content being determined at 160°C. Subsequently, the 
mixture is comminuted to particle sizes < 250 /xm, preferably 
< 200 /xm, in particular < 150 /xm as indicated above. 

It has been surprisingly found that when compressing the 
mixture to obtain - groon pressed bodies, the best results may 
be obtained if the majority of the particles of the mixture 
have a more or less spherical form as may be obtained e.g. by 
spray drying. Therefore, according to a particularly preferred 
embodiment, zeolite and bentonite powder slurried in water 
using a high- shear stirring device, such as a Ultra Turrax 
stirrer in order to obtain a pumpable slurry which is then 
spray-dried by conventional methods. The water content of the 
mixture may be adjusted to the preferred ^*£JJs between about 
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8 and 20% (the water content is determined at 160 °C) by 
controlling the spray-drying process. The adjustment of the 
particle size distribution so that the mixture, as defined 
above, does not contain large/ amounts of particles > 250 pm, 
preferably > 200 pm t and in particular > 150 fim, and that the 
majority of the particles is larger than about 45 jum, may also 
be achieved by appropriate control of the spray-drying process 
and optionally subsequent deagglomeration, screening and 
sorting steps as known in the art. 



The forming of the pressed bodies from the mixture is per- 
formed at a pressure of at least about 70 MPa. The preferred 
pressure is between 100 and 1300 MPa. The compression of the 
mixture can be performed in commercially available automatic 
presses, the construction of which is known to the artisan. 

In order to allow an efficient production of the pressed 
bodies, it is important that the formed bodies -sHf-e separate^ 
easily and without residual matter from the compression tools. 
This can be achieved by appropriate choice of surface-modified 
tools (e.g. steel modified with TiN- or WC) , and by ensuring 
precxse control and adjuat4 o? i of the water content of the 
mixture and control of temperature and humidity at the site of 
compression. At low water contents, of the mixture it is ad- 
vantageous to •tt&fer a relatively high humidity, e.g. 60 to 
80% relative humidity at about 25 to 35°C. At high water 
contents; - of the nm toe- a relatively low absolute humidity is 
preferred, e.g. 30 to 50% relative humidity at about 20 to 
3 0 °C. According to another preferred embodiment anti- sticking 
agents, such as magnesium or calcium stearate, are applied to 
the pressure tools after a predetermined number of compression 
cycles, e.g. after each or each second cycle. Thus, the 
sticking of the pressed bodies to the compression tools can be 
effectively avoided. 



The pressed bodies are calcined at about 500 to 900 °C, 
preferably at about 650 °C, until a constant weight is 
obtained and the water content is l^lgil^P^ved. 

Furthermore, it has been surprisingly found that the arching 
and bulging of the pressed bodies during calcination may be 
practically eliminated by the application of pressure to the 
pressed bodies during the calcination step. 

According to a preferred embodiment, the application of 
pressure to the pressed bodies during calcination is provided 
by the use of a specially designed belt calcination device 
wherein the application of pressure to the pressed bodies is 
achieved via belts. In general, the application of pressure to 
the pressed bodies during calcination can be' achieved by any 
method, as long as the pressure applied -dees on the one hand, 
effectively -&^p^^ the bulging (curving) of the pressed 
bodies during calcination and -ej*-£4rer-rr^^ 

does not damage the pressed bodies. In general, a pressure 
between 10 and 30 000 Pa, in particular between 100 and 5.000 
Pa, may be applied. According to a further preferred embodi- 
ment, a certain ot pressed bodies is stacked in tubes, 
e.g. tubes made of stainless steel or ceramics. Preferably, 
the tubes are provided with openings (drilling holes) allowing 
for the evaporation of water during calcination. This ensures 
a rapid and uniform drying. The whole stack within a tube is 
subjected to a pressure sufficient to. suppress bulging of the 
pressed bodies during calcination ^^feL^^l^e fracture, 
sticking or sintering of the pressed bodies during this 
process step. In gene ^ a ^| the pressure lies between about 10 
and 30.000 Pa, m^ ^tYcul &r between 100 and 5^000 Pa. The 
wafers calcined under application of pressure according to the 
invention^ are flat and show no or only a minimal curvature or 
bulging, which is a prerequisite for Jsfee use in 
electroluminescent devices . 
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According to a further preferred embodiment the calcination 
temperature is increased stepwise in order to prevent the 
formation of fractures and cracks in the pressed bodies due to 
fast, non-uniform evaporation of water* - respectively . 

The pressed bodies may also be calcined under vacuum and 
cooled, whereby they are capable of sorbing permanent gases, 
such as oxygen . 

Furthermore, the pressed bodies may contain coloring pigments, 
such as Fe3C>4 . 

The invention further relates to the use of the above-defined 
pressed bodies as inserts in electronic devices or elements, 
such as displays, in particular electroluminescent elements, 
such as organic light -emitting diodes (LED) . However, they may 
also be used in moisture-sensitive liquid crystal displays 
(LCD) . 

These devices or elements may -ais©- be damaged by inorganic or 
organic gases or vapors during manufacture or during use^/On 
view of their construction, they have only limited space 
available for a sorption agent. 

These electronic devices or elements (e.g. displays in motor 
vehicles and mobile telephones) are frequently exposed to 
strong shocks** >t is therefore important that the pressed 
bodies not break or crumble. In view of their strength, it 
is not necessary to cover the pressed bodies with a gas- 
permeable foil, which simplifies the manufacture of the 
electronic elements . 

As compared to BaO, a significant volume and cost reduction of 
the electronic element may be achieved. Thus, the wafers 
(related to their mass) have a higher sorption capacity and 
sorption rate for water vapor within the required temperature 
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and moisture range in an electronic element. In addition, when 
using BaO, it should be noted that an increase of the volume 
^of the material by 100% occurs during the hydration reaction* 
therefore, an additional volume for the expansion of the 
drying agent J32^^a be provided within the element, and a 
water- vapor permeable foil ga^4o°applied betweentBab and the 
electroluminescent layer so as to avoid -fcfee- contact between 
the expanding and possibly crumbling drying agent and the 
layer. In contrast, the wafers (according to the invention) do 
not show a change of ^vplume when absorbing water, and remain 
mechanically stable* therefore, the i^^^&k of an additional 
expansion volume with the element and the application of a 
protective foil 3£W neccessary . 

BaO has the additional disadvantage that it or its hydration 

exhibit f 
products -shrew a strong basic reaction* furthermore, there is a 

strong local heating when absorbing moisture* {n direct 
contact with organic compounds it^has a tendency toward self- 
ignition. This limits the selection of polymers for the above- 
mentioned protecting foils to very expensive polymers, e.g. 
fluoropolymers, and thus increases the costs of the element. 
In addition, when using BaO, disposal problems arise because, 
being a hazardous chemical, the dismantling, re-use and 
disposal of the individual parts of the electronic elements 
are rendered difficult. 

The pressed bodies according to the invention can also be used 
for other purposes, e.g. as inserts for pharmaceutical 
packages because p^^M^G^t^O^^ limited volume a 
available^for the accomodation of a drying agent 



The pressed bodies may be present in any form, for instance 
they may be round, square, triangular or rectangular, and .4^*ey- 
may include holes and/or voids. The pressed bodies according 
to the invention are dust-free and abrasion-resistant. They 
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may be manufactured in common press automats in a very large 
number per unit time. 

The invention is illustrated by the following examples: 



Example 1 (comparison) 



75.2 kg zeolite 4A (water content 20%), 23.8 kg bentonite 

(water content 12%) and 1 kg calcium stearate ^tf^mixed in an 

intensive mixer for 2 minutes. *£foe**r ^ater i£s added until 

***S Substantial W , . . . u)a5 

there -ans a -s€#en^ increase -e* viscosity, and mixing -ars- 

continued for 4 minutes. The mixture dried to a water 

content of 12% at 110 °C, and subsequently granulated (Stokes 

granulator) and sieved (250 /an) . 0.22 g of the material with a 

particle size of < 250 /xm 4aro pressed to a round wafer under a 

pressure of 69 MPa. The ^eerr wafers a-see- calcined at 650°C for 

3 hours, cooled with the -ensouls ion of moisture and packed air- 

tight. The thickness of the wafers i n c r c a - s c o by about 15 to 

25% upon calcination. 



Product properties: 



Thickness : 

Moisture content 
(after calcination) 

Production rejects: 

Dropping test*: 



300 ± 50 fim 



< 1% 
> 90% 



100% fracture, wafer crumbles 
at the periphery 



* The measure for the compression strength is the so called 
dropping test, wherein 100 calcined pressed bodies (round 
discs with a diameter of 27 fxm) are dropped from a height of 1 
m with the flat side facing downwards. The percentage of the 
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broken test bodies -i-s determined. 



Example 2 (comparison) 

57 kg zeolite 4A (water content 20%) , 42 kg bentonite (water 
content 12%) and 1 kg calcium stearate aafe mixed in an 
intensive mixer for 2 minutes, -^bea^ xater -ate added until 
there ^l^^^ncrease of viscosity, and mixing 

continued for 4 minutes. The mixture dried to a water 
content of 12% at 110 °C, and subsequently granulated (Stokes 
granulator) and sieved (250 /im) . 0.22 g of the material with a 
particle size of < 250 [xm a^e pressed to a wafer under a 
pressure of 69 MPa. The -gree« wafers a^e calcined at 650°C for 
3 hours, cooled with the exclusion of moisture and packed air- 
tight. 

Product properties: 

Thickness: 300 ± 50 [im 

Moisture content 

(after calcination) : < 1% 

Production rejects: 75% 
Dropping test: 80% fracture 



Example 3 

57 kg zeolite 4A (water content 20%) , 42 kg bentonite (water 

content 12%) and 1 kg calcium stearate "^e^ mixed in an 

intensive mixer for 2 minutes, -^hexi^ 'water added until 

WAS 

there is a strong increase of viscosity, and mixing is- 



continued for 4 minutes. The mixture { ^ dried to a water 
content of 12% at 110°C, and subsequently granulated (Stokes 
granulator) and sieved (250 pm) . 0.22 g of the material with a 
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particle size of < 250 jxm -e^a pressed to a wafer under a 
pressure of 72 MPa. The green wafers ~»e- treated as in Example 



Product properties: 

Thickness: 300 ± 50 fim 
Moisture content 

(after calcination) : < 1% 

Production rejects: < 50% 

Dropping test: 60% fracture 



Example 4 

57 kg zeolite 4A (water content 20%) , 42 kg bentonite (water 
content 12%) and 1 kg calcium stearate J&J^mixed In an 
intensive mixer for 2 minutes. Then y Jwater added until 
there is a - strong increase of viscosity, and mixing i-s- 
continued for 4 minutes. The mixture *^~e dried to a water 
content of 12% at 110 °C / and subsequently granulated (Stokes 
granulator) and sieved (250 /zm) . 0.22 g of the material with a 
particle size of < 250 /im mre pressed to a wafer under a 
pressure of 350 MPa. The green wafers ^fe calcined at 650°C 
for 3 hours, cooled with the exclusion of moisture and packed 
air-tight . 
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Product properties: 



Thickness : 



300 + 50 fim 



Moisture content 
(after calcination) : 



< 



1% 



Production rejects: 



< 25% 



Dropping test: 



15% fracture 



Sorption capacity* 
after 1 hour 



5.4% by weight 



after 5 hours 



7.2% by weight 



after 24 "hours 



13 . 0% by weight 



* The sorption capacity for water vapor i& determined at 25°C 
in an atmosphere having a moisture content o£ 10%. 



The procedure of Example 4 was repeated except that the 
calcination of the gye n sn . wafers was carried out in vacuum. The 
calcined wafers had essentially the same product properties as 
the wafers of Example 4, but they additionally showed a 
sorption capacity for oxygen of about 5 ml/g (determined in a 
dry oxygen atmosphere) . 



56.5 kg zeolite 4A (water content 20%), 41.5 kg bentonite 
(water content 12%) , 1 kg calcium stearate and 1 kg quebracho 



mixing -*s- continued for 4 minutes. The mixture^-©, dried to a 
water content of 12% at 110°C, and subsequently granulated 
(Stokes granulator) and sieved (250 fxm) . 0.22 g of the 



Example 5 



Example 6 
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wave. 

material with a particle size of < 250 fim -a^e pressed to a 
wafer under a pressure of 200 MPa. The ^ reen -wafers ecrv 
calcined at 650°C for 3 hours, cooled with the exclusion of 
moisture and packed air-tight. 



Product properties: 

Thickness: 300 ± 50 /xm 
Moisture content 

(after calcination) : < 1% 

Production rejects: < 35% 

Dropping test: 10% fracture 



Example 7 



The procedure of Example 4 was repeated except that the 
compression pressure was 1200 MPa. The dropping test yielded 
10% fractures. The rejects were < 10%. 



Example 8 



The procedure of Example 4 was repeated except that 54 kg 
zeolite 4A, 4 0 kg bentonite, 5 kg Fe304 and 1 kg calcium 
stearate are used. The resulting wafers were dark in color and 
could be used for a contrast surface in a LED display. 



Example 9 



110.5 kg zeolite 4A (water content 20%), 76.0 kg bentonite 
(water content 12%) and 1.9 kg calcium stearate a^e- slurried 
in a high-shear stirring device in sufficient water to obtain 
a pumpable slurry. The slurry (suspension) spray-dried so 
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that a powder with a water content of 9.2% (determined by 
drying at 160 °C) and a particle size distribution of 0% > 150 
fim and 30% < 45 jimJ^ obtained. 0.17 g of this material are 
compressed to a wafer having a diameter of 20 mm using a 
pressure of 190 MPa, the partial pressure of water vapor in 
the environment (air) surrounding the compression tools set to 
about 3 0 mbar. The gree n wafers a^fe calcined under the appli- 
cation of pressure for 3 hours at 650°C. Thug - , 300 g^eerr 

/ i ere, StVLinfess 
wafers e o fch cfe a- stacked in - s - ainl - e - g -s- steel tubes with drilling 

holes (openings) (height 120 mm, inner diameter 20 mm) , and 
the stack -3r«- subjected to a pressure of 2.550 Pa. Following 
calcination, the wafers a*?e cooled under exclusion of moisture 
and packed. 

Product properties : 

Thickness: 3 00 ± 50 fim 

Vertical dimension: < 350 /xm 

(thickness + curvature (bulging) ) 

Moisture content 

(after calcination) : < 1% 

Production rejects: < 5% 

Dropping test : < 1% 



Example 10 

110'. 5 kg zeolite 4A (water content 20%), 76.0 kg bentonite 
(water content 12%) and 1.9 kg calcium stearate ^ie^s lurried 
in a high-shear stirring device (Ultra-Turrax stirrer) in 
sufficient water to obtain a pumpable slurry. The slurry 
(suspension) spray-dried so that a powder with a water 
content of 12.6% (determined by drying at 160 °C) and a 
particle size distribution of 0% > 150 fim and 26% < 45 fim ^rS- 
obtained. 0.17 g of this material 4«e compressed to a wafer 



- 18 - 



having a diameter of 20 mm using a pressure of 210 MPa, the 
partial pressure of water vapor in the environment (air) 
surrounding the compression tools being about 17 mbar. The 
■green wafers arc - calcined under the application of pressure 
for 3 hours at 650°C. Thus, 300 ^a?e-e«: wafers - o^8ft r St& stacked 
in stainless steel tubes with drilling holes (openings) 
(height 120 mm, inner diameter 22 mm) , and the stack 4^ 
subjected to a pressure of 2.550 Pa. After calcination, the 
wafers ^e^cooled under exclusion of moisture and packed. 



Product properties: 

Thickness: 300 ± 50 jim 

Vertical dimension: < 350 /xm 
(thickness + curvature (bulging) ) 

Moisture content 

(after calcination) : < 1% 

Production rejects: < 5% 

Dropping test : < 1% 



Example 11 

110.5 kg zeolite 4A (water content 20%), 76.0 kg bentonite 
(water content 12%) and 1.9 kg calcium stearate -^re% lurried 
in a high-shear stirring device (Ultra-Turrax stirrer) in 
sufficient water to obtain a pumpable slurry. The slurry 
(suspension) spray-dried so that a powder with a water 
content of 15.5% (determined by drying at 160°C) and a 
particle size distribution of 4% > 150 urn and 8% < 45 /xm 
obtained. 0.17 g of this material compressed to a wafer 

having a diameter of 20 mm using a pressure of 195 MPa, the 
partial pressure of water vapor in the environment (air) 
surrounding the compression toolsAset to about 12 mbar. The 
- green wafers ffie e calcined under the application of pressure 
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for 3 hours at 650°C. Thus, 300 green wafers eac3i a aas stacked 
in stainless steel tubes with drilling holes (openings) 
(height 120 mm, inner diameter 22 mm), and the stack 
subjected to a pressure of 2.550 Pa. After calcination, the 
wafers cooled under exclusion of moisture and packed. 

Product properties: 

Thickness: 300 ± 50 pm 

Vertical dimension: < 3 50 pm 

(thickness + curvature (bulging)) 

Moisture content 

(after calcination) : < 1% 

Production rejects: < 5% ' 

Dropping test: < 1% 



Example 12 

57 kg zeolite 4A (water content 20%) , 42 kg of a 50/50 mixture 
of attapulgite and kaolin (water content 12%) and 1 kg calcium 
stearate were mixed for 2 minutes in an intensive mixer. Then, 
waters- added until there -±& a --s tro ng , increase of viscosity, 
and mixing -~3rs? continued for 4 minutes. The mixture dried to 
a water content of 12%, and subsequently granulated and sieved 
(150 jim sieve). 0.17 g of this material having a particle size 
< 150 pxa ^ee^pressed to a wafer under a pressure of 200 MPa. 
The green wafers calcined for 3 hours at 650°C, cooled 

with the exclusion of moisture and packed. 



Product properties: 



Thickness: 300 ± 50 /xm 
Moisture content 

(after calcination) : < 1% 

Production rejects: 25% 

Dropping test: 70% fracture 



Example 13 

An organic electroluminescent element (3^ (square, area 12.9 
cm2) , as shown in Fig. 1, produced using a wafer (circular, 
diameter 27 /xm) of Example 4. After fixing the wafer (2) to the 
back wall£3) of the element, it adhered to the glasST 
substrate (5) of the element by means of an adhesive and it 
sealed as far as possible by means of an adhesive. Then, a 
microphotograph (enlarged 50 times) of the light-emitting part 
(6) (consisting of the anode (7), the light-emitting layer(3> and 
the cathode(9) of the element ^S 5 taken. This photograph does 
not show dark (non-luminescent) spots, which - would indicatejjan 
attack on cathode (9). 

The element ^i 5 exposed to a temperature of 85 °C and a relative 
humidity of 85% for 500 hours. Subsequently, a new 
microphotograph of the light-emitting part (e) of element (l) -is 5 
taken. A comparison of the two photographs shows that no dark 
spots were formed, which w oul & indicates an attack on the 
cathode (9). 
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Example 14 (comparison) 

An organic electroluminescent elemental) as in Example 9 i £&^ 

produced using BaO. As a cover for the BaO, a water-permeable 

teflon foil used which i £& attached to the back wall (.3) by 

means of a thin double -adhesive tape. The amount of BaO «• 

adjusted so that the total mass of BaO, of the teflon foil and 

the double- adhesive tape exactly corresponds to that of the 

wafer produced in Example 9. Thereafter, as described in 

Example 9, enlarged photographs of the light-emitting element 

before and after a storage at 85 °C and 85% humidity for 500 
were- ed 
hours -aa?e taken. A comparison of the two photographs showf a 

0 significantly recognizable growth of dark spots which indicated 

an attack on cathode £9). 
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Claims 



1. Plate-Shaped pressed body (wafer), comprising at least one 
inorganic sorbent and at least one binder, having a thickness 
of less than 700\am, which is obtainable by compressing a 
mixture, compriseaNof or containing, respectively, the 
inorganic sorbent (s)\and the binder (s) at a pressure of at 
least 70 MPa, wherein \n the mixture the weight ratio of dry 
sorbent (s) to dry binder\s) is between about 4 and 0.7 and the 
water content of the mixture, determined at 160°C, is between 
about 8 and 20%; and calcinx&g the resulting green pressed 
bodies at temperatures of at JSeast 500 °C, until the water 
content is largely removed. \ 

2. Pressed body according to dark 1, characterized in that 
water and/or compression aids such asv fatty-acid salts of a 
divalent or trivalent me tall are added\to the mixture. 

3. Pressed body according to claims 1 orv2, characterized in 
that the calcination is continued to constant weight or to a 
residual moisture of < 2% by weight, measureckat the 
calcination temperature. \ 

4. Pressed body according to any one of claims l\o 3, 
characterized in that the inorganic sorbent is a natural or 
synthetic zeolite . \ 

5. Pressed body according to any one of claims 1 to 4,\ 
characterized in that the binder is a smectitic clay, \ 
preferably bentonite. \ 
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6. Pressed body according to any one of claims 1 to 5, 
characterized in that the thickness of the wafer is about 2 00 
to 400 >m. 

7. Presseoybody according to any one of claims 1 to 6, 
character! zedxin that in the mixture the weight ratio of dry 
sorbent to dry Mnder is between about 1,5 and 1. 

8. Pressed body according to any one of claims 1 to 7, 
characterized in tha\the pressure is about 100 to 1300 MPa . 

9. Pressed body according to any one of claims 1 to 8, 
characterized in that it \as been compressed with a 
compression aid, preferably^ a fatty acid salt of a divalent or 
trivalent metal. \ 

10. Pressed body according to any one of claims 1 to 9, 
characterized in that the mixture\does not comprise large 
amounts, preferably not more than r£%, more preferred not more 
than 8% and particularly preferred 0%v of particles > 250 /xm, 
preferably > 200 fim and particularly preferred > 150 /xm. 

11. Pressed body according to any one of\claims 1 to 10, 
characterized in that the majority of partr&les in the 
mixture, e.g. at least about 50%, in particular at least about 
60%, is larger than about 45 /im. \ 

12. Pressed body according to any one of claims Y to 11, 
characterized in that the mixture mainly comprisesNspherical 
particles. \ 

13. Pressed body according to any one of claims 1 to 12\ 
characterized in that more than 50%, preferably more than \75%, 
more preferably more than 8 0% and most preferably more thanV 
98% of the particles axe essentially spherical. \ 



- 24 - 



14. Pressed body according to any one of claims 1 to 13, 
"Characterized in that the mixture is obtained by spray drying. 

15. \Pressed body according to any one of claims 1 to 14, 
characterized in that it has been calcined under vacuum. 

16. Pressed body according to any one of claims 1 to 15, 
characterized in that the calcination is performed with 
application oK pressure to the pressed bodies. 

17. Pressed body\according to claim 16, characterized in that 
the calcination of \he pressed bodies under pressure is 
performed in a perforated tube. 

18. Process for producing plate-shaped pressed bodies 
(wafers) , characterized ik that a mixture comprised of or 
containing, respectively, inorganic sorbent(s) and binder (s) 
is compressed at a pressure of at least 70 MPa, wherein in the 
mixture the weight ratio of dA sorbent (s) and dry binder (s) 
is between about 4 and 0.7 and the water content of the 
mixture, measured at 160°C, is between about 8 and 20%; and 
calcining the resulting green pressed bodies at temperatures 
of at least about 500 °C until the wat\r content is largely 
removed . \ 

19. Process according to claim 19, characterized in that one 
or more of the components referred to in an\ one of claims 2 
to 17 are used under the conditions recited therein. 

20. The use of the pressed body according to any one of 
claims 1 to 17 as insert in electronic devices, such as 
displays, in particular in electroluminescent elements. 
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ft k>S tact 

There is disclosed a plate-shaped pressed body (wafer) on ther 
baoio of an inorganic sorbent and a binder, having a thickness 
of less than 700 /xm, which is -o b ta in ab l e -by^compressrng a 
mixture of the inorganic sorbent, the binder, and optionally 
water and compression aids at a pressure of at least 70 MPa, 
wherein in the mixtus?^ the weight ratio of dry sorbent to dry 
binder is between about A and 0 # 7 and the water content of the 
mixture, measured at 160°C, is between 8 and 20%; and 
calcining the resulting -g^eeft pressed body at temperatures^ of 
at least about 500 °C, until the water content is - largely ' ( 
removed , 



